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“It is given that the probability is 0.20 for any stock in a certain sector will decline in value
in a given time interval. What is the probability that 5 of 18 randomly selected stocks will
decline in value in this period.

Hint: use the binomial distribution.

2. Consider the function
fix) = 0 forx < 0and fix) = kxe™” = fr = kxe™ %" forx > 0.
a) find the costant & so that the function fis a probability density function.

b) calculate the mean and variance of the probability density in a).
The resulting integrals must be evaluated numerically: Use SNB; highlight the integral and
go to 'compute’ and click 'evaluate numerically’.

3. A random variable is said to have a log-normal distribution if its logarithm has a normal
distribution. A variable X is log-normally distributed then if its distribution is

~(inx-a)?
fix) = —%f—('—%@— forx > 0 and b > 0 and flx) = 0 elsewhere.

a) For the values a=0 and b=1, graph this distribution.
b) For the same values in part (a), find P(1 < X < 4).

(4.)State DeMoivre Theorem and its generalization by Laplace to the De Moivre-Laplace
eorem for the convergence of a binomial random variable to the normal. What is the

significance of this theorem?
You are given two discrete random variables X, Y that assume the possible values 0,1

according to the following joint distribution
Py =1 \P(y=0)
Pl ="1)"10:2 0.4
PE=0) 515 025
a) What are the marginal distributions of X and Y?
b) Are X and Y independent?
c) Calculate E[X] and E[Y].

d) Calculate the conditional distribution P[X|Y=1].
e) obtain the conditional expectation E[X|Y=1] and the conditional variance Var[X|Y=1].

@We say that the random variable Z is exponentially distributed with parameter 1 > 0
if the distribution function of Z is given by
P(Z<z)=1-g"



[image: image2.jpg]a) determine and plot the density function of Z
b) calculate E[ Z]
c) obtain the variance of Z

d) suppose that Z;,Z, are both distributed as exponential and are independent. Calculate
the distribution of their sum S = Z;,+2;

and calculate the variance of S.

) The joint probability density function of the random variables X and Y is given by
Ax,y) = sinxsiny if0<x<7/2,0<y<n/2
and zero otherwise.

Calculate the correlation coefficient of X and Y.

/& Let Q = {1,2,3,4,5,6}.Find the smallest o —algebra that contains the subsets {2,3} and
{6}.
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d) suppose that Z;,Z, are both distributed as exponential and are independent. Calculate
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and calculate the variance of S.

) The joint probability density function of the random variables X and Y is given by
Ax,y) = sinxsiny if0<x<7/2,0<y<n/2
and zero otherwise.

Calculate the correlation coefficient of X and Y.

/& Let Q = {1,2,3,4,5,6}.Find the smallest o —algebra that contains the subsets {2,3} and
{6}.

W o ool | e e ) S 0G0




